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The present. invention relates to a corrosion inhibiting additive and,
nore particularly, a corrosion inhibiting additive which is as effective
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associated with minor additions of ferric, manganic or chromic
oxides. U.3. Patent 2,802,394 describes the use of soluble
chromium containing compounds used in agqueous metal treating or
rinsing solutions applied to metal surfaces or to the
conversion coating onto metal surfaces to improve corrosion
resistance. U.S. Patent 3,063,877 describes agqueous sclutions
for treating metal surfaces to, in part, improve corrosion
resistance, which are prepared by partially reducing a
dissolved hexavalent chromium compound with formaldehyde. U.S.
Patent 3,279,958 describes rinsing of phosphate, chromate and
other chemical conversion coatings on metal surfaces with a
dilute agqueous acid solution of a chromium chromate complex
followed by a water rinse. The complex is prepared by treating
agueous chromic acid solution with an organic reducing agent to
reduce a portion of the hexavalent chremium to the trivalent
state.

In the aerospace industry, aluminum alloys achieve their
high strength to weight ratio by inclusion of such additional
elements as copper, silicon, chromium, manganese, zinc and
magnesium. The presence of these elements in high strength

aluminum alloys make them more susceptible to corrosion attack
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di scl osegoat AON: CATCivAPRNI® very beneficial to eliminate hexavalent
chromium as a corrosion inhibiting additive to corrosion
inhibitive compounds as described above.

U.5. Patent 5,030,285 describes a substitute corrosion
inhibiting pigment for hexavalent chromium compounds. The
corrosion inhibiting additive includes a combination of ferric
phosphate and ferrous phosphate. While the proposed corrosive
inhibiting additive does not suffer from the possible health
problems associated hexavalent chromium compounds, it has not
proved to be particularly effective in inhibiting corrosion,
particularly of metals, when used as an additive in inhibitive
pigments in adhesives, paints and primers, or as a conversion
coating.

U.S. Patent 6,537,678 discloses a non-carcinogenic
corrosion inhibiting additive comprising an anodic corrosion
inhibitor and a cathodic corrosion inhibitor. The inhibiting
additive provides protection against both localized and general
corrosion. While the corrosion inhibiting additive is
effective and does not suffer from the health problems
associated with hexavelant chromium compounds, it has been

found that the performance of anodic and cathodic corrosion



corrosion inhibiting additive conprising an anodic corrosion inhibitor
and a cathodic corrosion inhibitor. The inhibiting additive provides
protection agai nst both | ocalized and general corrosion. Wile the
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which is effective in preventing corrosion attack on metals.

It is a further object of the present invention to provide
a corrosion inhibiting additive as set forth above which is
particularly effective when applied to high strength aluminum
alloys.

It is a still further object of the present invention to
provide a corrosion inhibiting additive as set forth above
which is effective against both general corrosion and pitting
corrosion,

Further objects and-advantages of the present invention

will appear hereinbelow.

SUMMARY OF THE INVENTION

In accordance with the present invention, the foregoing
objections and advantages are readily obtained.

The present invention is drawn to a non-carcinogenic
corrosion inhibiting additive comprising at least one of an
anodic corrosion inhibitor and cathodic corrosion inhibitor in
combination with a metal complexing agent which increases the
solubility of the corrosion inhibiting additive. Preferably,
the inhibiting additive comprises a combination of an ancodic

corrosion inhibitor and a cathodic corrosion inhibitor. The
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and appl agditoves substrate as a conversion coating. BRI EF DESCRI PTI ON OF
THE DRAWNGS The corrosion inhibiting additive of the present invention
may be used as an inhibitive additive in adhesives, paints and
primers, organic sealants, epoxies and the like, which are
thereafter applied to a substrate by mechanical methods known
in the art or dissolved in sclution and applied to a substrate

as a conversion coating.

BRIEF DESCRIPTION OF THE DRAWINGS
Figures la, 1b and lc are photographs of test results of

the Example.

DETAILED DESCRIPTION

The present invention is drawn to a non-carcinogenic
corrosion inhibiting additive and, more particularly, a
non-carcinogenic corrosion inhibiting additive which is
effective against general corrosion and pitting corrosion.

In accordance with the present invention, the non-
carcinogenic corrosion inhibiting additive comprises, in
combination, an anodic corrosion inhibiter and a cathodic
corrosion inhibitor. By anodic corrosion inhibitor is meant
suppression of metal oxidation reactions. By cathodic
corrosion inhibitor is meant suppression of reduction

reactions. In order to be effective, both the anocdic and
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cathodic corrosion inhibitor in order to be effective against

general corrosion and pitting corrosion. General corrosion
means uniform dissolution of base metal. By pitting corrosion
is meant localized corrosion of metal resulting in the
formation of corrosion pits. The anodic corrosion inhibitor is
effective against general corrosion while the cathodic
corrosion inhibitor is particularly effective against pitting
corrosion.

Suitable cathodic corrosion inhibitors for use in the
inhibiting additive of the present invention include transition
element metal salts, Particularly metal salts of the elements
of Group IIIB of the Periodic Table (the CAS version). All of
the foregoing elements have cathodic corrosion inhibiting
characteristics; however, it has been found that cerium,
neodymium and praseodymium are “strong” cathodic corrosion
inhibitors as defined above and are therefore preferred Group
IITB elements. Particularly preferred cathodic corrosion
inhibitors are compounds of cerium and, most preferred are
cerous compounds. Suitable anodic corrosion inhibitors for use
in the inhibiting additive of the present invention include
elements from Groups VB and VIB of the Periodic Table, with the

exception of hexavalent chromium, and more particularly include
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Preferred additives which are non-carcinogenic, effect
against corrosion and exhibit excellent solubility include, for
example, cerium citrate; cerium citrate with zinc molybdate,
zinc oxide, and strontium tungstate; cerium citrate with
molybdenum oxide and strontium tungstate, and mixtures thereof.
The corrosion inhibiting additive of the present invention
may be added as an inhibitive pigment in adhesives, paints and
primers, organic sealants, epoxies and the like (hereafter
referred to as an organic carrier). These products may be
applied to the substrate which is being protected by any
suitable manner known in the art such as spraying, brushing, or
the like. In addition, the corrosion inhibiting additive,
whose solubility is increased by the metal complexing agent, is
dissclved in a carrier such as alcohol, water or the like and
formed on the surface of a substrate as a conversion coating.
In either case, that is, as an additive to adhesive, paints and
primers, epoxies and the like, or as an additive to a solution
for conversion coating, the corrosion inhibiting additive is
provided in a soclution comprising a carrier and the corrosion
inhibiting additive. 1In the first case described above with

regard to paints and primers, etc., the carrier may be at least
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preferred that molar sclubility in water of the anodic

corrosion inhibitor and the cathodic corrosion inhibitor lie

between 1E™° and 1E™ mol/liter.

When the corrosion inhibiting additive is dissolved in
solution with a carrier, such as alcohol or water, and applied
to a substrate as a conversion coating, it is preferred that
the additive be present in an amount of between about 100 to
300 mg/ft® and wherein the minimum amount of combined anodic
corrosion inhibitor and cathodic corrosion inhibitor is at
least 50 mg/ft? and the metal complexing agent is present in an
amount of at least 0.1 mole fraction of combined inhibitors.
The concentration of the anodic corrosion inhibitor and
cathodic corrosion inhibitor in the carrier should be between
0.1 and 100 grams/liter, preferably between 1 and 10
grams/liter and the metal complexing agent between 0.05 to 50
grams/liter, preferably 0.5 to 5 grams/liter. When the
corrcsion inhibiting additive is dissolved with a carrier for

use in water circulation systems such as boiler feed systems,

radiator fluid systems, and the like, the concentration of the



background of the invention which are incorporated herein by reference.
When the corrosion inhibiting additive is used as an additive to
sol utions such as adhesives, paints and priners, sealants, epoxies and
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The final product is an article comprising a metal

substrate having a corrosion inhibiting coating having a
corrosion inhibiting additive, which comprises at least one of
an anodic corrosion inhibitor, a cathodic corrosion inhibitor
and a metal complexing agent on the final product wherein the
anodic and/or cathodic corrosion inhibitor is present between 1
wt.% to 50 wt.% and the metal complexing agent is present
between 0.1 and 1.0 mole fraction ¢of combined inhibitors. When
the corrosion inhibiting additive is applied as a conversion
coating on the metal substrate, it is preferred that the
coating have a coating weight of at least 50 mg/ft®, preferably
between 100 and 500 mg/ft?, and the anodic and/or cathodic
corrosion inhibitor be present in an amount of between 60 to
200 mg/ft? and the metal complexing agent in an amount of 40 to
300 mg/ftz, respectively. When the corrosion inhibitive
additive is incorporated into an organic carrier (as described
above) and applied to the metal substrate by mechanical methods
known in the art, the coating should have a thickness of at
least 2.5 microns, preferably between 2.5 and 250 microns, and

the anodic plus cathodic corrosion inhibitor be present in an



in the carrier should be between 1 ppm and 1000 ppm preferably between
10 ppm and 500 ppm while the netal conplexing agent is present in an
anount of 0.5 to 500, preferably 5 to 300. The corrosion inhibiting

additive,j rtkc [ | o i Levernt bn e rosi
pitting (e:dcr)Lralrlggi %%1 %‘%\@wrr%a%/narﬁse\iot}ﬁs%t rt%t 23 \égéf%i gﬂ a?ﬁé%%ﬁ% cg%%r@n%ﬁ%

al um numegkhoysnfan arseunt rof He lagrodpdcmoladiisbcyiod hef adshdined may be
applied in manner known in the art including as a conversion coating,
or appl?BH%ggt%rpriner, adhesi ve, epoxy, paint, organic sealant, sealer

for anodi zed ah&ntstirds Bddiitini® iftahgr ebopbewt abkngr Ve €radsst @M thie

| i ke. Cbviously the use of the corrosion inhibiting additive of the
present Pﬁ@éﬁﬂgohﬁﬁﬁﬁ%ﬁﬂﬂ;%%i%ﬂﬂﬂﬁ'befméﬂéscéﬁﬁ§iHéo%ft%%r%%bﬁéﬁiéhd
includeseﬁgﬁgfggive, architectural, packaging, electronics, HVAC and
marine. The Tinal product is an article conprising a netal substrate
havi ng a corrosion inhibiting coating having a corrosion inhibiting
additive, which conprises at | east g an anodi ¢ corrosion inhibitor,
a cathodic corrosion inhibitor and & conpl exi ng agent on the final
product wherein the anodic and/or cathodic corrosion inhibitor is present
between | w.%to 50 wt.% and the nmetal conpl exing agent is present

bet ween BRICANEPECEMABF e WEFSCPEERELICERBI IREF HORODI (TGS whdkRecimrn I

corrosi opaknhi bhiLAg %@liptoinv%é.\ﬁ@tf‘phbedcc?xsrcﬁsi%?lnvfﬁﬁigfti&fatahagt99(.—:::[ he
metal substrate, It is preferred that the coating have a coating wel ght
of at | e8@pech@edylit Rasprefcongbhy havengean he@@vasdns08hvghfit®, adddtihe
anodi ¢ andéo% %athggiﬁ cg;rosiqgminQ{q&ttr %@eprgge tvinaan agnunt ﬁf
bet ween 86°t 5P 508 Ry fFL2 afd % he’'etal “cohpt &i Ag Ja_glen? Fh-ah Jal?r%uﬁ ©of
40 to  3@PeMohit Znveesiact | vitloh pMeRIthe Qo RRsi BRLAKLI ¥8 aaddi fhve
is incorporated into an organic carrier (as described” above) and applied
to the neeatieldst rsitze .by nechelnikdiomet pdgments were  weighed out

individually and then combined, dry, before adding to the
primer bhase. The inhibitor pigment package {(see Table I) was
added to the primer base in the appropriate proportions and
mixed by mechanical stirring. The catalyst component was added
just prior to application. Test coupons were pretreated to
achieve a water break free surface by first grit blasting,
wiping with iso-propanol, rinsing with deionized water, and
then drying in air. Test coupons were allowed to dry and cure

in air for 7 days prior to testing.

After the curing period, the coupons were scribed using a
tungsten carbide scribing tool. The short ends of the coupons
~were taped, and the coupons were placed in a Q-Fog CCT-600
prohesion chamber for salt fog exposure testing. Salt spray

exposure tests were performed for 2000 hours per ASTM B117.

The performance of each coupon was visually evaluated (scribe
and field) and documented every 200 hours throughout the 2000-
hour exposure. After the 2000-hour test was completed, the

coupons were rinsed thoroughly, dried, and visually evaluated.



known in the art, the coating should have a thickness of at least 2.5
m crons, preferably between 2.5 and 250 m crons, and the anodic plus
cathodi c corrosion inhibitor be present in an 8 anount of between 5 vol.%
to 12 vobsdand hhen etaly camliedmer 2968t nblran, .1 to 1.0

nol e frac?i %n of conbi nec?’ I nhi bi tor .r The corch:)si O%P?ﬁﬂ%%ﬁﬁrgg properties
of the afddptugeedfundrr JHdfhmaomidnrcieononi | | Thew deulesien Dlear2 fdlom t he
foll ow n ampl e,  EXANVELE .Thr. speci_nmens, wer e. prepared for corrosion
test. Spgg}l}r%ng?é %\e/ats%lbﬁ%anlkn (:T%S%gn%hg\r}l nﬁh%ncblgr@g‘? ot IHHibi ti ng
additive, Specinen Il was a coupon having a hexaval ent. chrom um additive
and Specinen Il1 was a coupon with the additive according the present

i nvent i oh2PE&ch- pi iEMI ddth GAEOREs a§F66nd0PB Bowss praltphaRtad e si ze.

| nhi bi t ogxpbgENt S Wwere wei ghed out individually and then conbined, dry,
before adding to the priner base. The inhibitor pignment package (see
Tabl e | PRSI Iged |3 & [Ter —base T1T 1t ri_ate_proportions—and
m xed by nechani cai stFr%ﬁ%g’{Lb he cat al yst %%OHOSHO%H&#F rlv?/catgﬁgdded just prior
to appl)catiDhl TestCe¢Updhsciveratgf @i r eat g1 atiiingy e avat elifheak
free surface by firsg ri | astjng, w pijng with isqQ-propanol, rinsing
wi th dej oni zed \/vate'&ogﬁ%éagﬁe'h ying in a’?ar]‘:nl‘ﬁé’stflgﬂupons were al | owgd
to dry pnd cure in|akidéorssweays prior tjo testing. After the curing
period, [the coupansliwere scribed using a jtungsten carbide scribing togl.
The shoyt ends of thBréBepovisthekt e taped,| eyt fd asdugeprsswer ewbliteed|in
a Q Fog| CCT-600 prphegipgh.ghanber for saljt osur sti Sal t
spray pxposure tests vveret(;g)erforned for ZO%JOB%(SSEL?&EI Leff)%}fé?'lﬂ/l éﬁ’?
rust spot by 600 hours

II SrCrQy Shiny metal; 70-80% tarnish

film

As can be seen from Table I and Figures 1 through 3, the
additive of the present invention is effective against

corrosion and superior to hexavalent corrosion inhibitors.
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The performance of each coupon was visually evaluated (scribe and field)
and docunented every 200 hours throughout the 2000- hour exposure. After

t he 2000- hour test was conpleted, the coupons were rinsed thoroughly,
dried, and visually evaluated. 9 Coupons with shiny netal after 2000 hours
were further evaluated under 30-50X magnification. The results after 2000
hours are set forth in Table I and shown in the Figures. Table 1. Rating
for coupons after 2000 hours salt spray exposure.

For mul at i onExpl anati 0p2000- t] I -Gl 1 r-at n8Q: 9Q%,shj ny
met al ; slighﬂﬂkbﬁigga?% %%ggggﬁﬁ%ghtgan$%éf¥eiﬁ%ﬁﬁ%ﬁJ%b?#ﬁéﬁq&ﬁ?ﬁ%u?hbavy
bl ack deposiillustizes iiomsi biesordbedosndnsipewddetre il +)whikdt agpotiebyne800

hours 11.SrCr O4Shi ny tal; 70-80% tarnish film C be seen fr Tabl e |
Bnd i gUIeDS R L USERACLAAAPE | DB° reTha s é ARt RoR o the

ef fecti venagai insl, 6@ WSicBNaa2BdsEYPept D514 0o haxMiad il iGN @S IfeRm,
inhibitors. 10 It is to be understood that the invention is not limted to
the ill ustFt iPHSTEESENthed RAGTShaNA Refaths hiche tatd odeendd® to be

nerely i{lusivaid & @fed h8 RESERAREEE, Oén(?&ﬁﬁé@.@%lqmsutctﬁe mod?¥eRLE PPns and

whi ch are susceptible of nodification of form size, arrangenent of parts
and det ath sclofamsperiatiion itFhepiraveand ofcore ey defiinededpdedhieocéntéoapass
all such nodifications which are within its spirit and scope as defi ned

by the clains. 11

11



CLAI M5 What is claimed is: 1. A non-carcinogenic corrosion inhibiting
additive conprising at |east one of an anodic corrosion inhibitor and a
cathodic corrosion inhibitor; and a netal conpl exing agent wherein the
metal conpl exi ng agent increases the sglpyhility of at |east one of the
anodi ¢ and cathodic corrosion inhibitor. 2. A non-carcinogenic corrosion
i nhi bi tiWgatwdds t¢deimeatcer:ding to claim 1, wherein the nmetal conpl exing
agent is selected fromthe group consisting of water soluable organic
acid salts, water soluble inorganic acid salts and m xtures thereof. 3. A
non- car ci nogeni C X Qidrosia0mt indlicliti Bgragddibh vVenh ASOONH NAHIiG i6leai M 2,
wherein the cathodic corrosion inhibitor is selected fromthe group
consi st | AFR¥FLIFEHP Hartdrsterar céoAPoaRadiantl ¥ Frs fpdinhiddtogsipod a

i nhi bi t O£, 415538 &3/ S1TAM; HHAB 1 JERUP LGN !rgéwﬂ eémd&dfe%a%gt iagén%et al
salts. 4. A non-carcinogenic corrosion inhibiting additiv ccording to
cl ai m 2, wihee gi rithehanegatlhodimp lesi.ngsagant nhidi¢ages ithes alcdetodd iftyomftt he

i St f | salts.of t | t of Goup lLIB.of th
Ber 1 0di R Tah1 1 (GRS Tir Sh6ntoaa® FhE - SAERFE C o PO AT GPTr o

selected fromthe group consisting of elenments of Goups VB and VI B of
the Periodic _Table (CAS version). 5. A non-carcinogenic corrosion

i nhi bi ting addit if&CraCeEFdrRYeRoCcFAFRP IO 4 @& EdiVE corrosi on
i nhi bi t 0fccdfaiSR) & @d sfikom, t RReEOHPEONSE 841 NG LU eARPQUNds and
t he anodic corrosion inhibitor is selected fromthe groudp “consisting of
mol ybdat #¢leetirfbtiaca thgngdave andsadiking esf wdtwweofolubdble organic

acid salts, water soluble inorganic acid salts and mixtures

thereof.

3. A non-carcinogenic corrosion inhibiting additive
according teo claim 2, wherein the cathodic corrosion inhibitor
is selected from the group consisting of rare earth metal
compocunds and the anodic corrosion inhibitor is selected from

the group consisting of transition metal salts.

4. A non-carcinogenic corrosion inhibiting additive
according to claim 2, wherein the cathodic corrosion inhibitor
is selected from the group consisting of metal salts of the
element of Group IIIB of the Periodic Table (CAS version) and
the anodic corrosion inhibitor is selected from the group
consisting of elements of Groups VB and VIB of the Periocdic

Table (CAS version).

5. A non-carcinogenic corrosion inhibiting additive
according to claim 1, wherein the cathodic corrosion inhibitor
is selected from the group consisting of cerous compounds and
the anodic corrosion inhibitor is selected from the group
consisting of molybdate, tungstate, vanadate and mixtures
thereof.

12



6. A non-carcinogenic corrosion inhibiting additive wherein according to
claim5, wherein the netal conplexing agent is selected fromthe group
consisting of citrate, gluconate, polyphosphate, tartrate, R-diketonates,
a- hydroxy acids, D fructose, L-sorbose and m xtures thereof. 7. A

non- car ci nogeq ¢ £ aidroiaek inBiehi ti Bgr 266l éh Venh BECAY A i&kal m 1,
wherein the corrosion inhibiting additive is selected fromthe group
consi st i MR EAGIRRENTr &Pe ClaeMi am WRFT? bt et Wi te A Incompllprdageadenhc

oxi de, and Syaftd e, fiRgst ghBupCebhLI £]4d AL A 4, ol gﬁ%%@!t@%i de and

strontium tungstate, and m Xtures thereo% A non-car ¢i nogeni ¢
corr osi arelyphidiphateg addirtirese, afecdi e honatoe ) aitiyydiraxty eughis?, Dwher ei n

t he metal_conpl exi.n ent _i resent _in an unt of between 0.1 to 1.0
with resﬁ%ﬁ?{g)%itHi%qgﬁagef?gétgﬁﬁggfe?hgh%% ined anodic and cat hodic
corrosion inhibitor. 9. A non-carcinogenic corrosion inhibiting additive
according to clains 1 through 7, wherein the netal conplexing agent is
present in an -anduMCroFaBeiReBRNHC 3CPHLPS TR i ikiddad addd tine nol e
fracti on, Qlo .t £ i1 A0} fie 208 CAL O £r0 LU G5B 1itRigOLEAL £1 40 A
corrosion inhibiting solution conprising at least one carrier and a
corrosi ors i sHlidsitachd radditheveraspordnagst onamt aamd wof cdltaiane; 1cehivmgh 7.
11. A corr,0si,0n j.nhibi.tin Lon according ta _claim 10, wherein at
| east onéeltarfig‘ot | é'}lgnlildQétéltchglaligbgél?gbs?%ﬁgi%’fﬁ‘ it oarndl sStrf)) g&é’ﬁ‘t in an anount
of at | easigdakegr amd/ilunt edtandet hetls onpl gxderunagaildd Sinplr @sebhtiaman
anmount of at |east 0.05, %ranslliter. 13 12. A corrosion inhibiting

|

sol ut i on"HEYrding G ErAHF §9, thereot.

8. A non-carcinogenic corrosion inhibiting additive
according to claims 1 through 7, wherein the metal complexing
agent is present in an amount of between 0.1 to 1.0 with respect
to the mole fraction of the combined anodic and cathodic

corrosion inhibitor.

9. A non-carcinogenic corrosion inhibiting additive
according to claims 1 through 7, wherein the metal complexing
agent 1s present in an amount of between 0.3 to 0.7 with respect
to the mole fraction of the combined anodic and cathodic

corrosion inhibitor.

10. A corrosion inhibiting solution comprising at least
one carrier and a corrosion inhibiting additive according to any

one of claims 1 through 7.

11. A corrosion inhibiting solution according to claim 10,
wherein at least one anodic and cathodic corrosion inhibitor is
present in an amount of at least 0.1 grams/liter and the
complexing agent is present in an amount of at least 0.05
grams/liter,

13



wherein the conbi ned anodi ¢ corrosion inhibitor and cathodic corrosion
inhibitor is present in an anount between 0.1 to 100 grans/liter, and the
nmet al conpl exi ng agent is present in an anount of between 0.05 to 50
granms/liter. 13. A corrosion inhibiting solution according to claim 10,
wherein the pH of A he rsalditdroninhsbhetwgencBut 0o9. addbrdeprcosilenm 10,

i nhibiti solution acgording to.claim1l, wherein the carrier conprises
at !eastggﬁéﬁbﬁgﬁﬁ?é#ﬁﬁﬁﬂﬁ?%%fgglﬁnFSFFPEF%npbﬁRﬁ?%ﬁQﬁ;%QanQQEQQ&ESFere
havi ng aco£084 0§ Ot iMiitkirt 1iRg pgeathRgi FOART Asbiigr BLAFdAsiON itrhilhbigt i ng
additive according to any one of clainms 1 through 7. 16. An article
accor di ngr s ¢} i $6 1 Rndidree e teke CORBAREING 0R IV OFF iRHASSNttori nplags

cat hodi c ﬁéu%f”héﬂug '%Qb5i%op@@sgggmsyyi@gignnunt of between 1 to 50
a

wt.% and the net conpl exing agent I's present in an anount of between
0.1to 1.0 nole fraction of conbined inhibitors. 17. An article according

t | ai m 15, erein the coating. i.s.selected fromthe group cqnsisting of
cgnSe?L?Ln coﬁ?ing%(xﬁaﬁ?§99e1Bﬂ?ﬁé§§?ge§8;§tiﬁﬁrﬁ?ﬁo qu%aﬁﬁél?eipants.

14 wherein the pH of the solution is between 3 to 9.

14. A corrosion inhibiting solution according to claim 11,

wherein the carrier comprises at least one organic binder.

15. An article comprising a metal substrate having a
corrosion inhibiting coating comprising a corrosion inhibiting

additive according to any one of claims 1 through 7.

16. An article according to claim 15, wherein the anodic
corrosion inhibitor plus cathodic corrosion inhibitor is present
in an amount of between 1 to 50 wt.%, and the metal complexing
agent is present in an amount ¢of bhetween 0.1 to 1.0 mole

fraction ¢f combined inhibitors.
17. An article according to claim 15, wherein the coating

is selected from the group consisting of conversion coating,

adhesive primers, epoxy paints, and organic sealants.
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